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R esearch in clinical populations with co-occurring mental and substance use disorders is consistent in showing the negative impact of the latter on the treatment trajectory and course of illness. 1 Although casual mechanisms are far from clear, negative outcomes such as relapse and rehospitalization are associated primarily with impaired adaptive functioning, higher psychiatric severity, poorer medication compliance, unstable housing, and diminished social capital, such as relationships and employment required for good quality of life. [2] [3] [4] [5] [6] Most, but not all studies, show an association between substance use disorders and suicide among clients of mental health services. 2, 7 Behavioural challenges, such as aggressiveness, anger management, disruptive behaviour, impulsivity, and problems with affective regulation, are clearly the norm rather than exception, as is criminal justice system involvement. 2, 8 Comorbidity across substance use disorders and other Axis I and II disorders is also high 8 and, as generally found in multimorbid populations, [9] [10] is associated with more complex problems and higher overall severity.
The prevalence of co-occurring disorders has been studied in community samples, [11] [12] [13] [14] and among those seeking help from either addiction or mental health services. [15] [16] [17] [18] However, there is large variability in reported estimates, which is directly related to the type of treatment settings and clinical populations sampled. 19 There are several reports that include samples drawn from either inpatient programs, [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] community residential services, 30 or nonresidential services such as hospital outpatient, crisis intervention, community mental health services, and intensive case management programs. [31] [32] [33] [34] One review paper cites the rates of co-occurring disorders as being higher in inpatient, compared with outpatient, settings, 35 although original data to support the assertion are not provided. Mueser and colleagues 36 reported on a small number of studies that provide equivocal results for acute, compared with chronic, settings.
Given the differences in methodology and specificity of programs and populations under study, the result is that rates of co-occurring disorders are typically reported as a range; for example, 13% to 45% for substance abuse among people with severe mental illness living in the community and in contact with services 37 ; 15% to 50% for lifetime abuse of cocaine by people with schizophrenia 38 ; and 53% to 100% for those with substance abuse and personality disorders. 1 Only 2 published studies could be located that compare the prevalence of co-occurring disorders across inpatient and outpatient settings with precisely the same methodology. [39] [40] Melartin and colleagues 39 found substantially higher rates of alcohol use disorders among inpatients, compared with outpatients, but the focal diagnoses were restricted to alcohol abuse or dependence and major depressive disorders. Virgo and colleagues 40 reported higher rates of more broadly defined co-occurring disorders in acute care hospital settings, compared with community teams, serving a small, rural population in the United Kingdom. Although broader in scope than other research, these studies still document the prevalence of co-occurring disorders and related client characteristics from a relatively limited range of services. Our study sought to expand the scope of previous work by analyzing system-level data on the prevalence and profile of people with co-occurring disorders using a standardized methodology within a comprehensive mental health system.
It has been recommended that all mental health services be co-occurring disorder capable 41, 42 ; however, we would argue that the precise nature of services and supports for people with co-occurring disorders should reflect the prevalence and demographic and needs profile of the clients being seen. It is also important to know how subpopulations with and without co-occurring disorders differ from one another across characteristics such as age, sex, and other demographic and clinical domains so that programs embedded within different subsectors can be optimally configured to meet the needs of clients.
Our Study
Between 1997 and 2002, a series of projects were undertaken across Ontario (population 12.2 million) to assess local mental health needs using a uniform methodology, and to make recommendations about priority areas for mental health reform. 43 Our paper reports secondary analyses of the resulting provincial data, which capture, with nearly universal coverage, mental health programs under 3 broad level-of-care headings: specialty hospital inpatient, specialty hospital outpatient, and community mental health services. To our knowledge, this is the broadest system-wide assessment ever reported on the prevalence and demographic and needs profile of people seeking mental health services who have co-occurring disorders. The goals of this study were to: generate system-level prevalence estimates of co-occurring disorders using level of care, sex, age, and mental health diagnosis as grouping variables; and, compare people with and without co-occurring disorders across a wide range of clinical functioning variables.
Method

Program Types and Inclusion Criteria
This study included programs funded by the provincial health ministry oriented to providing ongoing care to adults aged 16 years and older with severe and persistent mental illness. Within these broad inclusion criteria, the following exclusions were then applied: · Programs focusing on acute care, crisis services, and short-term inpatient units (given high client turnover, and that details of client functioning would not typically be known given the short tenure of clients in such programs).
· Peer-and consumer-run programs, family initiatives, and information programs (as completion of the assessment measures required some degree of clinical expertise).
· Programs with a primary mandate to treat addictions.
Participating programs were categorized into 3 groups: specialty inpatient, specialty outpatient, and community mental health. The first 2 groups of programs were operated out of 9 hospitals dedicated to providing mental health care. Specialty inpatient programs (n = 85) provide mental health care to people with complex or chronic conditions, and as such represent the most intensive and secure level of care in the mental health service continuum in Ontario. Specialty outpatient programs (n = 110) provide a wide range of services, some of which are general, while others are targeted at specific user groups (for example, mood disorder clinics and first episode programs). The third group of community programs (n = 407) encompassed a wide range of services, including case management, ACT, counselling or treatment, and social, recreational, housing, and vocational supports-most of which were affiliated with a general hospital.
Sampling Procedures and Participation Rates
For each of the specialty inpatient programs, a client registry was developed for a specific census day-all clients on this day were assessed. For the specialty outpatient and the community programs, the research team requested a registry of clients who had program contact within a specified 3-month time frame so that samples of clients could be drawn randomly for assessment. Sampling rates varied across programs, taking into account their type, size, and staff burden in terms of completing the assessments. These rates varied from 1% to 100%, with an overall average of 14%, such that 1 out of every 7 clients receiving specialty outpatient or community services within the 3-month window was assessed.
Across the 3 program groups, a total of 9839 clients were sampled. Among these, 9197 assessments were completed, representing an overall response rate of 94%. This rate varied across program groups, with a high of 99% for specialty inpatient programs (representing 2183 clients), 95% for specialty outpatient programs (representing 10 227 clients), and 91% for community programs (representing 41 051 clients). The primary reason for noncompletion of assessments was that staff did not know the selected client well enough to perform a comprehensive assessment.
Data Collection Protocol and Measures
Primary data collection used the CCAR. 44, 45 In use for more than 20 years, the CCAR is a functional assessment tool that captures a wide range of diagnostic and demographic information, in addition to scaled ratings across 26 functional domains. Scores range from 1 to 9, with higher scores reflecting more impairment or lower levels of support. Assessments were performed by case managers and clinical staff who received training by the original project team on the use of the tool through case example exercises, in consultation with a detailed administration manual that defined the CCAR's domains and rating anchors. Data from US and Ontario studies support the reliability and validity of the CCAR. [46] [47] [48] The research protocol was reviewed and approved by the institution review board of the Centre for Addiction and Mental Health in Toronto. Informed consent was not sought directly from current patients.
Identification of Co-occurring Disorders
CCAR assessments contained several sources of information from which prevalence estimates of co-occurring disorders could be derived. One method was to use recorded diagnosis of a substance use disorder (yes or no) given prior to or during treatment in the program by a licensed mental health professional. The other measure was the CCAR substance abuse domain (scored from 1 to 9) that measures "the extent to which a person's use of synthetic or natural substances is controlled and adaptive for general well being and functioning" 49, p 79 over the past 3 months. For the latter, the moderate-to-extreme range of impairment scores (4 to 9) was selected to approximate a severity range of substance abuse to substance dependence as reflected in DSM-IV criteria for a SUD. 49 Using diagnostic information alone tends to underestimate the prevalence of co-occurring disorders 22, 50, 51 ; therefore, we developed a composite measure by combining the CCAR functional ratings and recorded diagnosis. Clients were designated as having a co-occurring disorder if there was a recorded diagnosis of a SUD or they had a moderateto-extreme rating on the CCAR substance abuse item.
Data Analysis
For the original system planning projects, case weights were generated for each type of program to generate population estimates. Not to artificially inflate the likelihood of finding statistically significant group differences using these weights, we divided each weighted case by the average weight for all cases. This approach maintains the relative importance of each case according to the original sampling procedure. Our final weighted sample, by program, was 370 for inpatient, 1723 for specialty outpatient, and 6885 for community programs.
Using SPSS Version 11.0 (SPSS Inc, Chicago, IL), group differences across the 3 types of programs were assessed using chi-square and ANOVA procedures for categorical and continuous variables, respectively. Multivariate analyses were based on multiple logistic regression. Effect sizes (Cohen's d) were calculated where we found significant differences between groups with or without co-occurring disorders on the CCAR functional domains. We used an effect size cut-off of 0.30 (that is, between a small and moderate effect size; see Cohen 52 ) to focus discussion on the more clinically important between-group differences.
Results
To aid in interpreting potential differences for concurrent disorders, we first compared the 3 groups on selected demographic and mental health variables. The 3 groups differed for mean age, with the community sample being slightly younger (inpatient: mean 49.9, SD 17.6; outpatient: mean 48.1, SD 15.5; community: mean 46.1, SD 15.9) (F = 18.5, df = 2,8901, P < 0.001). The 3 groups were also significantly different for all other demographic variables: sex (÷ 2 = 100.5, df = 2, P < 0.001); marital status (÷ 2 = 148.7, df = 2, P < 0.001); education (÷ 2 = 198.2, df = 2, P < 0.001), and employment status (÷ 2 = 101.3, df = 2, P < 0.001). They also differed with respect to having involvement with the legal system (÷ 2 = 183.5, df = 2, P < 0.001). The overall pattern of findings is that the inpatient population appears to be more marginalized, that is: more likely to be living outside a married or common-law relationship; less likely to have completed high school; to be unemployed; and to have previous legal problems. On all these same variables, the patients in the specialty outpatient programs occupied the middle ground between the inpatient and community samples.
Concerning recorded psychiatric diagnoses, people in inpatient or specialty outpatient programs were more likely to have been diagnosed with schizophrenia (÷ 2 = 396.9, df = 2, P < 0.001). For those in community programs, the more prevalent recorded diagnoses were mood (÷ 2 = 343.3, df = 2, P < 0.001) and anxiety (c 2 = 191.3, df = 2, P < 0.001) dis-orders. The prevalence of personality disorders was marginally higher for inpatient programs (÷ 2 = 5.7, df = 2, P < 0.057). Table 1 also shows the variation across study groups on the different substance abuse measures. Based on recorded diagnosis alone, the prevalence of SUD in the inpatient sample was 15.6%, compared with the other 2 program categories-both around 11% (÷ 2 = 8.2, df = 2, P < 0.001).
Prevalence estimates based on moderate-to-severe CCAR ratings were higher than recorded diagnosis in all program categories.
The correlation between the 2 individual measures of substance use problems was statistically significant, but only moderate in size (f = 0.540, P < 0.01). In terms of concordance-discordance, among patients negative on the CCAR measure, 95.1% were negative on the diagnostic criterion. Among patients positive on the CCAR, 50.1% were positive on the diagnostic criterion. Among patients negative on the diagnostic measure, 91.8% were negative on the CCAR criterion, and of people positive on the diagnostic measure, 63.7% were positive on the CCAR. Using our combined measure, the prevalence of co-occurring disorders increased to 28.0%, 19.1%, and 17.8% for the inpatient, specialty outpatient, and community programs, respectively, and these differences were statistically significant (÷ 2 = 24.8, df = 2, P < 0.001). Within the community program sample, the prevalence of co-occurring disorders varied across 7 subgroupings: ACT (28%), housing (23%), case management (18%), counselling or treatment (18%), social or recreational (15%), geriatric (11%), and vocational (11%).
Using the combined diagnostic-CCAR measure of co-occurring disorders, Table 2 shows a male-to-female ratio in the prevalence of co-occurring disorders of about 2:1 across each program type. For both men and women, we also found very large differences across age groups, with substantially higher rates of co-occurring disorders in younger clients. For example, for the total inpatient sample, the rate of co-occurring disorders was 55% in the group aged 16-to-24 years, compared with 14% in the group aged 65 years and older. Figure 1 shows the prevalence of co-occurring disorders within each level of care across 4 diagnostic groupings of mood, anxiety, schizophrenia, and personality disorders. Notably, we observe lower estimates across the diagnostic categories, with the exception of personality disorders, which were in the 30% to 40% range-about double that of the other disorders. The higher prevalence of co-occurring disorders for the inpatient group noted earlier holds across all the diagnostic categories. without co-occurring disorders, within each of the 3 levels of care program groupings. Using an effect size cut-off of d = 0.30, we found fewer differences between patients with or without co-occurring disorders within the inpatient sample.
Here the groups differed only in terms of antisocial behaviour, legal problems, propensity for suicide and self-harm, and family-related issues. Within both the specialty hospital outpatient and the community programs, people with co-occurring disorders were higher in terms of their overall problem severity and, for the specialty outpatient programs, lower on the overall strengths index. For individual CCAR ratings, we found the largest effect sizes for dimensions measuring challenging behaviours. Specifically, the co-occurring group was more likely to be antisocial, resistive, and aggressive, to have more legal problems, to pose a greater risk of violence to others and harm to self, and to require more security management. In addition to these antisocial and challenging behaviours, the group with co-occurring disorders also had a more complex profile of cognitive, affective, interpersonal, family, and self-care needs, compared with the group without co-occurring disorders.
Multiple regression analyses were performed to examine the independent associations between our composite measure of co-occurring disorders and the demographic, diagnostic, and global severity variables within each of the levels of care (Table 4 ). In the inpatient sample, we also controlled for duration of the inpatient stay preceding the study assessment. Within the inpatient group, we found that having a co-occurring disorder was not significantly associated with any of the variables, although there was a nonsignificant relation with higher overall CCAR severity ratings, younger age, and legal problems (P = 0.07, 0.07, and 0.08, respectively was not strongly associated with co-occurring disorders in any of the 3 levels of care.
Discussion
The objective of this study was to establish the prevalence and related needs profile of co-occurring disorders across a large, comprehensive mental health system, and to assess variation across different levels of care using a standard methodology.
For the system as a whole, we obtained a prevalence of 18.5% using recorded diagnosis combined with an index of functioning related to substance use. Although substantively lower than reported in most single-site studies, this prevalence estimate is probably more representative as it is derived from a multilevel system of care that serves a large, mixed urban and rural population. While estimates of substance use and other mental disorders of more than 50% are not uncommon in mental health services embedded in urban psychiatric facilities and ACT teams, 23, 24, 28, 53 estimates from at least 2 single-site, rural programs have been shown to be 3 to 4 times lower: 22% for a community mental health centre in rural New Hampshire 26 and 15% for an ACT team in southeastern Ontario. 30 It is also noteworthy that a prevalence of co-occurring disorders of 12% obtained by Virgo and colleagues 40 was from a predominantly rural mental health system in the United Kingdom, compared with rates of 22% to 36% for mental health systems in urban areas in the same country. [32] [33] [34] By sampling from a large number of programs across a comprehensive continuum of mental health services, this study provides a more stable prevalence estimate of co-occurring disorders-one that is not highly dependent on site-specific characteristics of populations served within single settings.
Consistent with results from 2 small-scale studies, 39, 40 co-occurring disorders were more common in inpatient settings, compared with both specialty outpatient and community-based treatment programs. Considering the more severe needs profile for the inpatient group with co-occurring disorders, compared wtih those without co-occurring disorders in the other settings, these cross-sectional data probably reflect the transitioning over time of people with more severe problems (including co-occurring disorders) into more intensive services. Also consistent with other studies, 8, 27, 54 the prevalence of co-occurring disorders was higher for males (about a 2:1 ratio) and among younger patients in all levels of care. These age and sex differences in co-occurring disorders mimic those found in the Canadian general population 55 as well as population-based correlates of substance use problems that are independent of mental disorders. Co-occurring disorders were also substantively more common among those with personality disorders, compared with the Axis I disorders of anxiety, mood, or schizophrenia-a pattern also evident in community samples. [11] [12] [13] [14] Differences emerged for the prevalence of co-occurring disorders as identified by each of the 2 measures of substance use problems, and the combined measure. Agreement between our 2 measures of substance use problems was highest on a negative case assignment and moderate on positive case assignment. Extrapolating these findings to a clinical application, the results show the value of bringing multiple sources of information to bear in assessing substance use disorders in this population. 56 After controlling for subgroup differences in diagnosis and demographics, there was an association between having a co-occurring disorder and overall mental health problem severity in the 2 larger subsectors of the system (outpatient and community programs), and a trend in that direction for specialty inpatient programs. Consistent with reports in the literature on the association between substance use disorders and poor mental-health related outcomes 1, 42, 57 these data suggest that virtually all sectors of the mental health system should identify and address substance use problems. Importantly, although the prevalence of co-occurring disorders is somewhat lower in specialty outpatient services and community mental health programs, compared with inpatient programs, the demographic and needs profile of clients with co-occurring disorders was also found to be much more complex. The complex profile argues for deployment of comprehensive assessment protocols that target both substance abuse and mental illness, 58 and which facilitate access to integrated treatment and support. 59 In this respect, our data suggest that some of the specific areas requiring attention include suicide risk assessment and management, and psychosocial rehabilitation supports to assist with role functioning. The data also suggest that mental health services for people with personality disorders should make special efforts to screen for and address substance abuse issues as a routine part of clinical treatment.
A consistent pattern in the client profile across all levels of care for people with co-occurring disorders was their relatively higher levels of antisocial and behavioural challenges and legal or justice involvement. These relations with co-occurring disorders are well documented in single-site studies in mental health services, 2,7,60 as well as substance abuse treatment, 61, 62 as is the high prevalence of mental disorders among people in correctional facilities. 63 Our data illustrate how endemic these behavioural challenges are in the overall mental health system and suggest close attention be paid to issues of patient and staff safety and risk assessment and management, including client self-harm. Speciality outpatient programs and community mental health services look to models of community mental health intended to support this population, for example, outpatient commitment, 64 jail diversion, 65 forensic case management or ACT teams, 66, 67 and other models of practice that build bridges across mental health, substance abuse, and the criminal justice system, including housing supports. 6 8 From a life course perspective, this subpopulation has a high probability of cycling in and out of the substance abuse, mental health, and criminal justice systems. 69 Therefore, attention to justice-related issues across the mental health system would seem to be an essential element in addressing this trajectory for people with co-occurring disorders and reducing associated costs. [70] [71] Overall, the results suggest the need for system-wide planning for co-occurring disorders aimed at optimal integration of mental health and addiction services. In Canada, these services lack a strong history of intersectoral collaboration. For example, collaboration has been historically challenged by differing perspectives on the role and relative importance of harm reduction, prescribed medication, and psychiatric diagnosis in relation to treatment engagement and planning. 1 There are several developments across most Canadian jurisdictions that auger well for better system integration. For example, across Canada several provincial governments have merged addictions and mental health policy departments and have developed policy frameworks for addressing co-occurring disorders. Our data support these efforts at system integration and point to specific sectors and subgroups who could benefit immediately from more integrated services, in particular, young adult males, people with personality disorders, and those involved in the criminal justice system.
Despite the fact that we were able to capture nearly universal coverage of a provincial mental health system, we acknowledge that it may not be possible to generalize the prevalence estimates to every jurisdiction. This may be due to potentially unique aspects of the relation between the provincial substance abuse treatment system and the mental health sector that were studied, and (or) for methodological reasons described earlier, the noninclusion of specific consumer-run services, and crisis or acute care programs. Notwithstanding, this study provides information about the prevalence of co-occurring disorders and the associated needs profile across a mental health system considerably larger and more comprehensive in scope than previously reported.
Conclusions
As comorbidity with substance use disorders is evident to some degree across the mental health system broadly defined, virtually all parts should be co-occurring disorder capable and strategies at all system levels should be developed to define the nature and scope of an integrated response.
In screening for co-occurring disorders, clinicians should also pay special attention to sociodemographic and clinical indicators, such as overall mental health problem severity, behavioural challenges, sex, age, marital and employment status, and criminal justice involvement. To adequately serve Days in hospital to time of assessment 1.00 1.00-1.00 n/a n/a n/a n/a a Denotes reference category b Includes, for example, attending hospital for a forensic assessment, being on probation or parole, having charges pending, being found not criminally responsible or unfit to stand trial n/a = not applicable clients with co-occurring disorders, treatment and support models must include risk management and draw on research related to community mental health services for people with high criminal justice involvement. 
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Résumé : Prévalence et profil de personnes souffrant de troubles d'utilisation de substance et de troubles mentaux co-occurrents dans un système complet de santé mentale
Objectif : Examiner la prévalence et le profil de personnes souffrant de troubles d'utilisation de substance et de troubles mentaux co-occurrents relativement à de nombreuses variables démographiques, diagnostiques et liées aux besoins, au sein d'un système complet de services de santé mentale à l'aide d'une méthodologie normalisée.
Méthode : Les données ont été recueillies dans des cas (n = 9 839) échantillonnés de patients hospitalisés de soins tertiaires spécialisés, de patients externes de soins spécialisés, et de programmes de santé mentale communautaires. Le statut en ce qui concerne les troubles co-occurrents était établi selon le diagnostic enregistré d'un trouble d'utilisation de substance et la mesure d'abus de substance du Colorado Client Assessment Record. Le profil démographique et des besoins a été comparé entre des groupes avec ou sans troubles co-occurrents, à chaque niveau de soins.
Résultats : Globalement, la prévalence des troubles co-occurrents était de 18,5 %, et elle était à son sommet chez les clients hospitalisés recevant des soins tertiaires spécialisés (28 %), ainsi qu'au sein de sous-populations sélectionnées comme les jeunes adultes (55 %) et ceux souffrant de troubles de la personnalité (34 %). Il y avait peu de différences entre les groupes quant aux troubles co-occurrents dans les programmes spécialisés pour patients hospitalisés. Dans les milieux externes et communautaires, les clients souffrant de troubles co-occurrents se distinguaient par un profil de besoins plus compromis et complexe, et étaient plus susceptibles d'être jeunes, célibataires, de sexe masculin, et ayant un faible niveau d'instruction. À tous les niveaux de soins, souffrir d'un trouble co-occurrent était fortement associé à un comportement antisocial et problématique, à des problèmes avec la justice, et à un risque de suicide ou d'automutilation.
Conclusion : L'estimation de la prévalence des troubles co-occurrents est probablement représentative d'un système de soins à plusieurs niveaux qui dessert une vaste population urbaine et rurale mixte. Les résultats soulignent le besoin de se concentrer sur des secteurs et sous-populations spécifiques pour atteindre un traitement et un soutien mieux intégrés à leurs problèmes de santé mentale et de toxicomanie.
